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(54) Flexible self-sealing dispensing valve 

(57) A squeeze-type container package (20) that 
comprises a flexible resilient container body (22) and a 
self-sealing closure assembly (30) mounted to the 
mouth of the container body. The self-sealing closure 
assembly includes a dispensing valve (36) of one-piece 
integrally molded elastic construction having an annular 
base (64), an internal wall portion (72) that extends ra- 
dially inwardly and-axially from the base, and a mouth 



portion that includes a slit opening (76) oriented diamet- 
rically of the annular base. Internal stresses within the 
wall portio n bias the slit to the close d n^^r An annu- 
lar lip (68) that extends radially outwardly from the valve 
cooperates with an annular internal rib (84) on the clo- 
sure for venting the interior of the container body to at- 
mosphere when the container body is released following 
dispensing of product. 
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Description 

[0001 ] The present invention is directed to a self -seal- 
ing closure assembly for a resilient "squeeze-type" con- 
tainer package, and more particularly to- self -sealing 
valve and method of construction for such an assembly 

Background and Summary of the Invention 

[0002] It has heretofore been proposed to provide a 
squeeze-type container package for dispensing viscous 
products, such as toothpaste, that includes a resilient 
self-closing valve mounted on a closure assembly at the 
container mouth. The valve is of resilient elastomeric 
composition, and includes a dispensing opening that is 
normally closed by internal resiliency of the valve mate- 
rial. When the flexible container is squeezed to dispense 
product, internal pressure forces the product through 
the valve opening. When the container is released, neg- 
ative pressure within the container retracts the product 
at the container opening, so that the valve opening is 
closed both by the negative pressure of retracting prod- 
uct and internal resiliency of the valve material. In valves 
of this type of conventional design, it is typically neces- 
sary to cut the dispensing opening in the valve in a sec- 
ondary operation after molding of the valve body. 
[0003] It is a general object of the present invention 
to provide a self-closing valve of the described charac- 
ter, and a method of fabrication, in which the dispensing 
opening is fabricated in the valve during molding of the 
valve body in a unitary integrally molded construction, 
and thus does not require a secondary operation to form 
the dispensing opening. Another object of the present 
invention is to provide a valve and method of construc- 
tion of the described character in which the valve coop- 
erates with the closure when assembled to a squeeze- 
type dispensing package automatically to vent air into 
the package when the container body is released fol- 
lowing a dispensing operation. Yet another of the 
present invention is to provide a self-closing valve,, a 
method of fabrication, a valve and closure assembly, 
and a squeeze-type container package that achieve one 
or more of the foregoing objectives, and may be readily 
and inexpensively fabricated employing otherwise con- 
ventional technology. 

[0004] A valve for a self-sealing dispensing closure in 
accordance with one aspect of the present invention 
takes the form of a one-piece construction of integrally 
molded elastic composition that has an annular base, 
an internal wall portion that extends radially and axially 
from the annular base, and a mouth portion that includes 
a slit oriented diametrically of the annular base. The wall 
portion of the valve is internally stressed for resiliently 
biasing the slit closed. A pair of lugs are provided on the 
wall portion of the valve diametrically opposed to each 
other and orthogonal to the slit opening on a sitie of the 
wall portion remote from the annular base, with the lugs 
being internally stressed for assisting the wall portion in 



resiliently biasing the slit opening to a closed position. 
Ribs on the mouth portion of trie' valve ^^e^ejid;alpng 
each side of the slit opening, and are internally stressed 
■ for maintaining'diametric orientation of the slit opening: r 
s [0005] The valve is mounted in accordance with an- 
other aspect of the invention in a self : sealing. closure 
assembly that includes a plastic: closure shell -having a 
central opening at which the slit opening of the valve is 
disposed. In accordance with a third aspect of the in- 
fo vention, the closure assembly is mounted on a resilient 
container body. The valve. has a peripheral rib that ex- 
tends radially outwardly from the annular base, which is 
captured by a basket within the closure againstthe base 
wall of the closure. A peripheral^ 
is wardly from the rib, and normafly engages an, annular 
: internal rib on the base, wall of the. closure. When . the 
resilient container is released f pi lowing dispensing of 
product, negative pressure within the container pulls the 
lip from the annular rib on the closure, and the. internal 
20 . volume of the container is vented to atmosphere around 
the lip through a series of channels between the valve 
rib and the closure base, and through an opening in the 
basket that captures the valve against the closure base. 

25 Brief Description of the Drawings 

[0006] The invention, together with additional objects, 
features and advantages thereof, will be best under- 
stood from the following description; the* appended 
30 claims and the accompanying drawings in "which: 

FIG. 1 is a perspective view of a closure and con- 
tainer package in accordance with' a presently pre- 
ferred embodiment of the invention; 
35 FIG. 2 is a fragmentary sectional view on an en- 
larged scale of the container finish and closure in 
the embodiment of FIG. 1; 

FIGS. 2A and 2B are fragmentary sectional views 
on an enlarged scale of the portions of FIG. 2 within 
40 the respective circles 2A and 2B; 

FIG. 3 is a sectional view similar to that of FIG. 2 
but taken from a direction 90 degrees offset from 
that in FIG. 2; 

FIG. 4 is a perspective view of the closure assembly 

45 in the container package of FIG. 1; 

FIG. 5 is an exploded perspective view of the clo- 
sure assembly illustrated in FIG. 4; 
FIGS. 6 and 7 are top plan view and a side eleva- 
tionalviewofthe closure illustrated in FIGS. 4and5; 

50 FIGS. 8 and 9 are top plan and side elevational 
views of the basket illustrated in FIG. 5; 
FIG. 10 is a top plan view of the self-closing valve 
in the assembly of FIGS. 4 and 5; 
FIG. 11 is a sectional vie^w taken substantially along 

55 the line 11-11 of FIG. 10; 

FIG. 1 2 is a bottom plan view of the valve illustrated 

in FIGS. 10 and 11 as fabricated; and 

FIG. 1 3 is a sectional view taken substantially along 
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nal residual stresses in said web portion bias said 
slit closed. 

The valve element set forth in claim 1 0 wherein said 
one-piece construction (36) further includes a pair 
of diametrically opposed lugs (78a) on said web 
portion at 90° spacing from said gaps (80b) in said 
lip (80a), such that internal residual stresses in said 
lugs following axial inversion of said web and mouth 
portions bias said slit closed. 



12. A method of making the valve set forth in any claim 
1 -9 that comprises the steps of: 

(a) forming a valve element (36) of one-piece 
integrally molded elastic composition having an 
annular base (64), a web portion (72a, 74a) that 
extends radially inwardly from said base, a 
mouth portion (76a) that extends axially from 
an inner periphery of said web portion to a cir- 
cular opening coaxial with said base, and a di- 
ametrically split lip (80a) that extends axially in- 
wardly from said surrounding said opening, and 

(b) axially inverting said web and mouth por- 
tions of said valve element such that said split 
lip forms opposed diametrically extending ex- 
ternal ribs that configure said opening as a di- 
ametric slit between said ribs, and said web 
portion is internally stressed to bias said slit 
closed. 

13. The method set forth in claim 12 wherein said step 
(a) includes forming diametrically opposed lugs 
(78a) on said web portion at 90° spacing from the 
splits (80b) in said lip (80a), such that, upon com- 
pletion of said step (b), internal residual.stresses in 
said lugs bias said slit closed. 

14. A self-sealing closure assembly that comprises: 

a plastic closure shell (32) having a central 
opening (46), and 

a self-sealing valve (36) as set forth in any pre- 
ceding claim 1-9 secured within said shell. 
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The closure assembly set forth in claim 14 wherein 
said one-piece construction further includes lugs 
(78) on said wall portion that extend radially axially 
along said wall portion, said lugs being internally 
stressed for resiliently biasing said slit closed, and so 
means (34), for securing said valve (36) within said 
closure shell (32) while supporting said lugs against 
axial movement away from said opening (46). 

16. The closure assembly set forth in claim 15 wherein 55 
said securing means (34) comprises an annular 
wall (50) having means for engaging said closure 
shell for securing said valve and said securing 



means within said shell (32). 

17. The closure assembly set forth in claim 16 wherein 
said wall (50) has an annular shoulder (61 ) that is 
received by snap fit within an annular lip (48) on said 
closure shell (32). 

18. The closure assembly set forth in claim 17 wherein 
said shoulder (61) on said wall (50) has a conical 
surface for camming said lip (48) outwardly to re- 
ceive said shoulder by snap fit. 

19. The closure assembly set forth in any preceding 
claim 14-18 wherein said valve (36) has a periph- 
eral rib (66) that extends radially outwardly from 
said base (64), said assembly further comprising 
means (34) secured to said shell and capturing said 
valve at said shell opening (46). 

20. The closure assembly set forth in claim 1 9 wherein 
said closure shell (32) has an internal rib (84) sur- 
rounding said opening (46) and wherein said one- 
piece construction further includes a peripheral lip 
(68) that extends radially outwardly from said pe- 
ripheral rib (66) in engagement with said internal rib. 

21. The closure assembly set forth in claim 20 wherein 
said peripheral rib (66) has at least one radial slot 
in a surface thereof remote from said lugs. 

22. The closure assembly set forth in claim 21 compris- 
ing a circumferential array of said radial slots angu- 
larly spaced from each other. 

23. The closure assembly set forth in claim 22 wherein 
said means (34) has a through-opening (58) that 
underlies said lip on said valve. 

24. The closure assembly set forth in claim 23 in com- 
bination with a resilient container body (22) having 
an open mouth to which said self-sealing closure 
assembly is secured, said valve opening under 
pressure when said body is squeezed, and said 
slot, said lip and said through-opening venting said 
body when said body is released. 
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2B) underlie valve lip 68. Slots 70 on valve rib 66 coop- 
erate with the opposing inner surface of valve base wail 
38 to form radial passages for venting the interior of con- 
tainer 20, as will be described. Skirt 63 on basket 34 is 
disposed in assembly adjacent to the interior of contain- 
er finish 28, with the axial shoulder 65 on wall 50 sealing 
against the upper edge of the container finish. The upper 
edge of basket collar 60 engages lugs 78 on valve 36 
to support slit opening 76 within opening 46 of closure 
32, and to prevent re-inversion of the valve under neg- 
ative pressure when container 22 is released. 
[0013] Closure assembly 30 is prefabricated, as is 
container 22. After container 22 is filled with product clo- 
sure assembly 30 is affixed to finish 28 of container 22. 
The packager who fills and caps the container is usually 
different from the party or parties who fabricate the con- 
tainer and the closure assembly. In this connection, clo- 
sure assembly 30, including closure 32, basket 34 and 
valve 36, may be fabricated as a subassembly and 
shipped to the packager without the valve or basket fall- 
ing out of the closure. This saves shipping costs and 
handling costs at the packager. When it is desired to dis- 
pense product, body 24 of container 22 is manually 
squeezed, so that the viscous product within the con- 
tainer applies pressure to the underside of valve 36 
through basket collar 60 and the spaces between 
spokes 62. This pressure moves wall portion 72 of valve 
36 upwardly in the orientation of FIGS. 2-3, and opens 
slit 76 against the resilient forces applied thereto by ribs 
80, lugs 78 and wall portion 72. The pressure within con- 
tainer 22 also urges lip 68 of valve 36 against rib 84 on 
closure base 38, so that a product is dispensed from 
within the container. 

[0014] When the container is released following dis- 
pensation of product, negative pressure within the con- 
tainer and the force of withdrawing product, coupled with 
the internal biasing forces of valve 36, return valve 36 
to the closed positioned illustrated in the drawings. In 
the meantime, the negative pressure within container 22 
urges valve lip 68 downwardly away from closure rib 84 
to provide for venting of the container interior through 
slots 70 and through-opening 58. Rib 56 within channel 
54 of basket 34 prevents lip 68 from sealing against the 
opposing surface of basket 34, which might otherwise 
block this venting operation. 



Claims 



1.\ A valve for a self-sealing dispensing closure, said 
valve comprising a one-piece construction (36) of 
integrally molded elastic composition that has an 
annular base (64), an internal wall portion (72) that 
extends radially inwardly and axially from said base, 
and a mouth portion that includes a slit opening (76) 
oriented diametrically of said annular base, said 
wall portion being internally stressed for resiliently 
biasing said slit closed. 
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2. \ The valve set forth in claim 1 wherein said one- 
piece construction (36) further includes lugs (78) on 

said wall portion (72) that extend radially and axially 
along said wall portion, said lugs being internally 
stressed for resiliently biasing said slit (76) closed. 

3. The valve set forth in claim 2 wherein said lugs (78) 
are disposed on a side of said wall portion (72) re- 
mote from said annular base (64). 

K4N The valve set forth in claim 3 wherein said lugs (78) 
K-J are diametrically opposed to each other and orthog- 
onal to said slit (76). 



is 5. The valve set forth in any preceding claim wherein 
said one-piece construction (36) further includes 
ribs (80) on said mouth portion that extends along 
each side of said slit (76), said ribs being internally 
stressed for maintaining diametric orientation of 

20 said slit. 

3 The valve set forth in any preceding claim wherein 
said one-piece construction (36) further includes a 
peripheral rib (66) that extends radially outwardly 
from said annular base (64) for attachment to a clo- 
sure shell. 
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7. The valve element set forth in claim 6 wherein said 
one-piece construction (36) further includes a pe- 
ripheral lip (68) that extends radially outwardly from 
said peripheral rib (66), said rib (66) and said lip (68) 
being circumferentially continuous, and said lip (68) 
being thinner and more flexible than said rib (66). 

8. The valve element set forth in claim 7 wherein said 
peripheral rib (66) has at least one radial slot (70) 
in a surface thereof remote from said lugs (78). 

9. The valve element set forth in claim 8 comprising a 
circumferential array of said radial slots (70) angu- 
larly spaced from each other. 



1 0. A valve element for making the valve set forth in any 
preceding claim that comprises a one-piece con- 

4 & struction (36) of integrally molded elastic composi- 
tion having an annular base (64), a web portion 
(72a, 74a) that extends radially inwardly from said 
base, a mouth portion (76a) that extends axially 
from an inner periphery of said web portion to a cir- 

50 cuiar opening coaxial with said annular base, and a 
cylindrical lip- (80a) that extends axially inwardly 
from said opening and having diametrically op- 
posed gaps (80b), such that axial inversion of said 
web and mouth portions (72a, 74a, 76a) positions 

55 said lip (80a) radially outwardly of said opening with 
said gaps (80b) permitting said lip to form diametri- 
cally opposed external ribs (80) that configure said 
opening as a diametric slit (76), and such that inter- 
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the line 13-13 in FIG. 12. 

Detailed Description of Preferred Embodiments 

PXX)7] FIG. 1 illustrates a squeeze-type container"/ 
package 20 in accordance with one aspect of the 
present invention as comprising a container 22 of flexi- 
ble resilient composition such as blow-molded plastic. 
Container 22 has a body 24 and an open mouth 26 sur- 
rounded by an externally threaded cylindrical finish 28. 
A closure assembly 30 is mounted to finish 28. Closure 
assembly 30 (FIGS. 1 , 2, 4 and 5) includes a closure or 
overcap 32, a basket 34 mounted within closure 32, and 
a self-closing vajve 36 captured by bas jsei-34 within clo- 
sure 32. Container 22 may. be fabricated of any suitable 
material by any suitable technique, such as polypropyl-l 
ene or an extrusion/blow-molding operation. J^J 
[0008] Referring to FIGS. 4-7, closure 32 has a flat 
base wall 38 and a circumferentially continuous periph- 
eral skirt 40. Skirt 40 includes suitable means for affixing 
closure 32 and closure assembly 30 to finish 28 of con- 
tainer 22, such as internal threads 42 (FIG. 2) for cou- 
pling with external threads 44 on the container finish. A 
central opening 46 in closure base wall 38 provides for 
dispensing of product from within the container pack- 
age. A shoulder 47 extends around the inside of closure 
32 at the juncture of skirt 40 and the undersurface of 
base wall 38. Shoulder 47 has a radially inwardly ex- 
tending lip 48 at controlled axial spacing from base wall 
38, for purposes to be described. Closure 32 may be 
formed of any suitable material employing any suitable 
manufacturing technique, such as polypropylene fabri- 
cated in an injection molding operation. 
[0009] Basket 34 (FIGS. 5, 8 and 9) includes a cylin- 
drical peripheral wall 50 from which a flat base 52 ex- 
tends radially inwardly. A channel 54 is formed around 
the major portion of base 52 adjacent to wall 50, being 
interrupted by a radial rib 56. A through-opening 58 ex- 
tends through base 52 within channel 54 at a position 
diametrically opposite rib 56. A cylindrical collar 60 is 
carried within base 52 by three angularly spaced radial 
spokes 62. The interior of collar 60 and the area exterior 
to collar 60 between spokes 62 are open for passage of 
product from within the container package. A skirt 63 
depends from base 52 beneath channel 54 adjacent to 
wall 50. Peripheral wall 50 has an outwardly projecting 
ledge 61 , from which wall 50 slopes radially inwardly to 
the axial end of basket 34. Basket 34 may be formed by 
suitable techniques and of suitable composition, such 
as polypropylene formed in an injection molding opera- 

rtion. — * 
[0010] Self-closing valve 36 is illustrated in greater 
detail in FIGS. 10 and 11. Valve 36 includes an annular 
circumferentially continuous c bas^~6T that terminates at 
its upper end Qrilheonentat ton gtPSjS. ?:3afldJi>) in 
a radially^ 

uoujsjjbjBfLA circumferentially continuous lip 68 ex- 
tends radially outwardly from rib 66, being positioned 
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beneath the upper surface of rib 66 and of thinner and 
more resilient construction than the, rib. Four radially ori- 
ented slots 70 extend along the upper surface of rib 66 
a^JMegre^jgaqi^^ end ^ 

s /of ann^aTliase^^ 

inwardly and axially upward ly jbeing coupled to the low- 
er end of base 64 by the concave resilient wall portion 
J£4. The inner end of wall portion 72 terminates in a slit 
"^o pening 76 that extends diametrically of valve 36 . The 
pairofcircumferentially and radially extending lugs 78 
are formed on the underside of wall portion 72. A pair of 
diametrically extending opposed ribs 80 are disposed 
on either side of slit opening 76. Valve. 36,may be uni- 
tarily formed of suitable elastic plastic composition such 
as thermoplastic elastomer, preferably, in an injection 
molding or other suitable operation. ; 
[0011] FIGS. 12-13 illustrate valve 36 as initially, 
formed. Elements in. FIGS. 12-13 that are jdentical as 
formed and as used are indicated by correspondingly 
identical reference numerals, and elements that are re- 
oriented between formation and use are indicated in 
FIGS. 12-13 by corresponding reference numerals fol- 
lowed by the suffix "a." In the" valve 36 as formed, wall 
portion 72a is initially cylindrical,, and the integral ribs 
78a extend axially along the outer surface of wall portion 
72a. The inner edge of wall portion 72a terminates in a 
cylindrical mouth 76a that is surrounded a circumferen- 
tial rib 80a that has diametrically opposed interruptions 
80b. The as-formed configuration of valve 36 illustrated 
in FIGS. 12 and 13 preferably has no internal residual 
stresses, and is substantially stress-free in the configu- 
ration as shown. Following fabrication and cooling, the 
interior portion of valve 36, including wall portion 72a 
a nd ribs 80a forming cylindrical opening 76a, is inverted 
by being urged upwardly in the direction 82 in FIG. 13, 
so that wall portion 72a and opening 76a invert to the 
configuration illustrated in FIGS, 10 and 11. In this con- 
figuration, opening 76a assumes the configuration of a 
diametric slit 76. Internal stresses within wall portion 72 
and lugs 78 hold slit 76 closed, while ribs 80 maintain 
the diametric orientation of the slit. These internal 
stresses tend to re-invert the valve; but such re-inver- 
sion is prevented by abutment at slit 76, and by basket 

^34 in assembly as will be described. 

^5 [0012] Referring now to FIGS. 2-3, valve 36 is cap- 
tured in assembly between basket 34 and base wall 38 
of_clos ure 32 . Specifically, valve 36 is placed on basket 
34, and basket 34 is inserted into closure 30. When the 
sloping outer surface of wall So'abuts lip 48 on shoulder 
so 47, the shoulder is cammed radially outwardly until 
shoulder 61 snaps beneath lip 48. The spacing between 
lip 48 and base wall 38 is such as to hold basket 34 firmly 
in assembly. At this point, rib '66, on vaiye 36 is sand- 
wiched in assembly between base 52 of. basket 34,and 
ss thgLopposing internal surface of closure base wall 38. 
/^Lip 68 on valye 36 normally re^liently engages an an 
I nular inte7naT7ibnB4 on closure base waT38, and basket 
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"through-opening 58 ( FIG. 2 A) and basket rib 56 (FIG. 
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